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SECTION 1 —- MAMMALIAN METABOLISM 
ANSWER ALL QUESTIONS IN SECTION 1 


QUESTION 1 (5 marks total): Parts I to V (1 mark each) 


Multiple choice questions. Write the most correct answer (A-D) in your answer booklet 


I) Which of the following compounds CANNOT serve as the starting material for the synthesis of 
glucose via gluconeogenesis? 


Acetyl-CoA 
Glycerol 
a-ketoglutarate 
Oxaloacetate 


GOP 


II) The fuel source for the erythrocytes is: 


A. Ketone bodies 
B. Triacylglycerols 
C. Pyruvate 

D. Glucose 


III) The anaerobic conversion of | mol of glucose to 2 mol of lactate by fermentation is accompanied 
by a net gain of: 


A. 1 molof ATP 
B. 1 mol of NADH 
C. 2 mol of ATP 
D. 2 mol of NADH 


IV) Which of the following is NOT required for the synthesis of fatty acids? 


Acetyl-CoA 

B. NADH+H* 

C. Pantothenic acid 
D. Malonyl-CoA 


> 


V) Which of the molecules below CANNOT traverse the mitochondial membrane? 
A. Oz 
B Acetyl-CoA 
C Citrate 
D Malate 
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QUESTION 2 (5 marks): Parts VI to X (1 mark each) 


Answer true or false to parts (VI to X) and write your answers in your answer booklet. 


VI) True or False: Soponification of fats occurs under alkaline conditions. 

VII) True or False: In mammals two (2) enzymes are responsible for fatty acid synthesis. 
VIII) True or False: B-oxidation of fatty acids occurs in the cytoplasm. 

IX) True or False: Aspartate donates one (1) NH2 group to urea. 


X) True or False: Lysine is a glucogenic amino acid. 


QUESTION 3 (15 mark) 
Draw an integrated metabolic map to describe the systems that are used by muscles to provide ATP 
energy during: 
A. 50 metre sprint (5 marks) 
B. 10 kmrun (5 marks) 
C. Describe how substrate and product feedback mechanisms from the muscle energy production 
pathways ensure consistent supply of ATP for muscle contraction during sustained exercise. 


(5 marks) 


QUESTION 4 (15 marks) 


Use both text and biochemical maps to explain: 
A. Why the hexokinase catalysed reaction is NOT the committed step in glycolysis, since it is 
irreversible and occurs prior to the phosphofructokinase step? (10 Marks) 
B. The fate of glucose, in the fed state, after ALL of the glycogen stores of the body are full. 
(5 marks) 
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SECTION 2 - METABOLIC REGULATION 


ANSWER ONE (1) QUESTION FROM EITHER QUESTION 5 OR 6 
QUESTIONS 5 AND 6 ARE OF EQUAL VALUE 


QUESTION 5 (30 marks) 


Use_annotated biochemical pathways to describe the role of glucagon in the regulation of blood 


glucose levels. Include in your answer what type of hormone glucagon is; the conditions that trigger 
glucagon production; the effects on cellular metabolism in target cells (especially liver cells) and how 


the cellular events influence blood glucose levels. 


QUESTION 6 (30 marks) 


A. Draw an integrated metabolic map to describe the complete oxidative catabolism of 


trimyristate (a triacylglycerol composed of three (3) myristate fatty acids (14:0)). Include in 
your answer the structure of tripalmitate and the relevant tissue and cellular compartments of 


the pathways. (15 marks) 


B. Using the P/O integral method, calculate the quantity of ATP produced when trimyristate is 


completely oxidized. (5 marks) 


C. Describe the regulation of triacylglycerol and fatty acid mobilisation in the liver. (10 marks) 
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SECTION 3 — PLANT METABOLISM 
PLACE ANSWERS FOR SECTION 3 IN A SEPARATE ANSWER BOOKLET 
ANSWER TWO (2) QUESTIONS FROM QUESTIONS 7-9 


ALL QUESTIONS ARE OF EQUAL VALUE 


QUESTION 7 (15 marks) 
A. Briefly describe the FUNCTION of each of the following four components found in a plant cell 
wall: 
— Cellulose 
— Hemicellulose 
— Pectin 
— Lignin (4 marks) 
B. Draw the chemical structure of a short section of cellulose, showing two monomers, their covalent 
linkage, and any non-covalent bonding. (3 marks) 
C. Choose two of the molecules above; describe their chemical properties (monomer composition, 
bonding, size, branching, polarity); explain how these properties are important for their role in the 
cell wall. (8 marks) 
QUESTION 8 (15 marks) 
A. Write a balanced equation for the reaction catalysed by fructose 1,6-bisphosphatase. (2 marks) 
B. Explain why fructose 1,6-bisphosphatase is an important site of metabolic regulation. (3 marks) 
C. Describe in detail, an example of regulation of fructose 1,6-bisphosphatase in plants. Relate the 
regulatory process described to its metabolic role, mentioning the relevant plant organ and 
subcellular location of FBPase in your answer. (10 marks) 
QUESTION 9 (15 marks) 
A. Draw a diagram of a thylakoid membrane showing the relationship between the major components 
of the thylakoid reactions of photosynthesis. (7 marks) 
B. Briefly explain each of the following during photosynthesis, using your diagram to assist you. 
° The role of light absorption 
° The production of oxygen 
° The production of ATP 
. The reduction of NADP* (8 marks) 
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